Introduction
Individual basic values theory, also termed Schwartz's motivational values theory (Ross, Schwartz & Surkiss 1999; Schwartz 1992 Schwartz , 1996 Schwartz , 2007 Schwartz & Boehnke 2004) , predicts human values form a structure of 10 values, themselves located within four overarching 'higher order' value types, a structure found across cultures (Schwartz & Bardi 2001) . According to this body of literature, human motivational values are important in that different motivational values configurations drive different human behaviours. Work behaviours, and different dimensions of job performance, are no less a function of motivational values and behaviours associated with these values. However, despite much management literature relating to performance across contexts, little is known of the motivational structure of highly productive researchers in the South African university context.
Other longstanding theory predicts that high performance in other contexts such as business can be related to a need for power or achievement (McClelland 1961; Winter 1973) which are essentially self-oriented values (Schwartz 2007) . These self-oriented values form one axis of the Schwartz (2007) theoretical continuum, as does one other related to innovativeness. These are considered the primary two axes of Schwartz's (2007) values theory, which is considered a 'comprehensive' theory of values, incorporating all human values into an oppositional framework. Longstanding theory development around the innovativeness of academic research also reflects a tension, with theorists such as Kuhn (1970) and Lakatos (1970) questioning the inherent innovativeness of scientific research itself. This study, therefore, sought to investigate, firstly, the extent to which highly research productive individuals are primarily motivated by selfish, or self-oriented, values and, secondly, the extent to which they are motivated by innovative versus non-innovative values, as well as the extent to which these relationships are gendered.
Generating high research output, or research productivity, however, may differ substantively as a dimension of job performance from other organisational contexts with high executive Orientation: Given theory offered by Kuhn and Lakatos that predicts academic research can be non-innovative, this research sought to test the extent to which the motivational values of highly productive researchers are innovative.
remuneration (Massie, Collier & Crotty 2014 ) that can be explicitly linked to performance. Academics, however, may be motivated by other factors not related to remuneration and because individual variability of values, or different configurations of values between individuals, has been found to predict individual differences in behaviour (Schwartz & Bardi 2001) , research productivity is taken to be no different. Arguably, knowledge of motivational values of highly productive researchers in this context is important, for the following reasons.
Firstly, this research is important for management of research contexts and management support for academics. Given academic work differs substantively from for-profit contexts of performance, in which performance can be linked to remuneration (Bussin & Modau 2015) , it is not clear how motivational values are associated with higher performance in academic contexts. Lack of knowledge of motivation values of highly productive research employees might also contribute to a lack of knowledge of retention preferences and perceived organisational support (Smit, Stanz & Bussin 2015) and have implications for work engagement, turnover intentions (Takawira, Coetzee & Schreuder 2014) , subjective well-being, burnout and job satisfaction over time (Hansen, Buitendach & Kanengoni 2015) . Motivational values might signal potential for perceptions in working contexts to be disproportionately sensitive to different contextual or environmental characteristics. Further, knowledge of gender differences in motivational values and their contributions to job performance is considered particularly important in the South African developing country, context (Botha & Cronjé 2015; Chinyamurindi 2016) , with its history of gender and racial inequality and discrimination.
Secondly, given seminal concerns around fundamental lack of innovativeness of academic research itself (Kuhn 1970; Lakatos 1970; Latour 2000) , and amidst much controversy around different assumptions and paradigms of academic research (Burrell & Morgan 1979; Lewis & Grimes 1999; Willmott 1993) , what is lacking is knowledge of how important innovativeness is as a motivational value for highly productive researchers.
Thirdly, this research is important due to contextual imperatives. In a developing country context characterised by high youth unemployment (Mtembu & Govender 2015) and even potential graduate unemployment (Oluwajodu et al. 2015) , generational skills transfer is particularly important, and retention (Makhuzeni & Barkhuizen 2015) of skilled educational staff is considered particularly important in this context. Losing such staff to other institutions or countries can be problematic for the development of other staff and students, as supervision and teaching contributions of these individuals due to their relatively high employability (Coetzee, Ferreira & Potgieter 2015) and professional competencies (Schutte, Barkhuizen & Van der Sluis 2015) can be particularly important assets for higher education institutions in a developing country, nested as it is within a global academic system competing for scarce academic talent and institutional capital. Having outlined the research and having discussed its contribution to the literature, its theoretical framework is now introduced, and hypotheses are derived for testing.
Theory and hypotheses
Schwartz's motivation value theory is used as a theoretical frame in this research as it is a comprehensive (incorporates all human values) values theory and also because it samples human values at the individual level of analysis. While much work has been done on values at the cultural, or group, level, this theory incorporates biological and social aspects of values into an extensive framework, useful for predicting human behaviour, including in contexts of job performance. In terms of the relationship between individual values and group, or aggregate level values, Schwartz (1994:22/23) offers the following perspective:
Is this set of ten value types exhaustive of all the main types recognized in different cultures? This question cannot be answered definitively…One assertion can be made. It is possible to classify virtually all the items found in lists of specific values from different cultures into one of these ten motivational types of goals. Schwartz's (1994) individual values are associated with motivational goals, and are also derived, or have an origin in, biological and social needs. It is in the explicit integration of the biological and social aspects of motivations that these values contribute an understanding of individual level values. Whereas GLOBE cultural values theory (House et al. 2004 ) and Hofstede's (1980) culture theory represent a factor analytic cluster of universal values that manifest at aggregated levels, basic individual values represent a cluster of values according to a structure of human motivations, or goals (Schwartz 1994) . GLOBE, Hofstede and Schwartz values theories nevertheless all claim to be able to classify all human values types within their typologies, which are therefore considered comprehensive. The primary difference between Schwartz's (2007) theory and those of Hofstede (1980) and the GLOBE studies (Callaghan 2013 ) is that it incorporates biological, psychological and social aspects of motivational goals and therefore, comprehensively represents individual values, whereas the latter two cultural values theories are premised at the group level, with a focus on values shared by groups. Rokeach and Ball-Rokeach (1989:775) stress that 'concepts of value and value systems are among the very few social psychological concepts that have been successfully employed across all social science disciplines'. The 10 values dimensions offered by Schwartz's values theory are motivationally distinct, in that they are underpinned by (1) biological requirements, (2) coordinative social requirements and (3) survival and welfare requirements (Schwartz 1992) . The theory postulates that 'groups and individuals represent these requirements cognitively, as specific values about http://www.actacommercii.co.za
Open Access which they communicate in order to coordinate with others in pursuing the goals that are important for them' (Schwartz & Boehnke 2004:234) .
It is where conflict occurs between values that values become activated and are actively used as guiding principles (Schwartz 1992 (Schwartz 1996:121) . This structure of values, however, is not static, but dynamic, where actions 'taken in pursuit of each type of values have psychological, practical, and social consequences that may conflict with or may be compatible with the pursuit of other value types' (Schwartz 1996:122) . Knowledge of values effects is particularly important in a South African academic context facing increasing teaching loads and pressure to publish research (Callaghan 2015 (Callaghan , 2016 . The structure of values is now considered.
Structure of values
Basic values are theoretically ascribed a structure (similarity or dissimilarity of values with each other) and a content (the range of identified values) (Schwartz & Boehnke 2004) . Schwartz values theory postulates that 10 basic values are found in all societal contexts and that the structure of these values takes the form of a quasi-circumplex structure ( Figure 1 ) that arises from an underpinning match, or mismatch, between their underlying motivational goals (Schwartz & Boehnke 2004 ). Schwartz and Boehnke (2004) found, using two sets of 23 samples from 27 countries (n = 10 857), that confirmatory factor analysis supported these 10 basic values, and their structure as a motivational continuum.
Higher order values types
As shown in Figure 1 , these 10 basic values converge into four universal 'higher order' values types, which are characterised by a fundamental tension: between Openness to change values and Conservation values, and between Self-enhancement values and Self-transcendence values (Schwartz & Boehnke 2004) . These four higher order types form a structure at polar points to the circumplex structure (Schwartz & Boehnke 2004 ).
The four higher order types are: (1) Openness to change, which is closely associated with Self-direction and Stimulation values, (2) Self-enhancement, which is closely associated with Hedonism, Achievement and Power values, (3) Conservation, which is associated with Security, Conformity and Tradition values, and (4) Self-transcendence, which is associated with Benevolence and Universalism values (Schwartz & Boehnke 2004) . These value dimensions are each considered as follows.
Openness to change values
Self-direction values are associated with 'independent thought and action-choosing, creating, exploring', and with motivational goals associated with 'creativity, freedom, [being] independent, choosing [one's] own goals' and curiosity (Schwartz & Boehnke 2004:239) . Self-direction, therefore, is represented by independence or autonomy. SelfDirection values derive from goals which arise from the needs of an individual as a biological organism and also from the requirements of coordinated social interaction (Schwartz 1994) . Self-direction, achievement and power values share an individualistic, or autonomous, aspect. However, whereas achievement and power values relate to the goals of the prioritisation of the individual over others, self-direction relates to the goal of independent thought for its own sake (Schwartz & Boehnke 2004) .
Stimulation values represent excitement, 'novelty, and challenge in life' (Schwartz & Boehnke 2004) . These values are related to motivational goals associated with daring, a varied life and having an exciting life (Schwartz 1996:122) . Stimulation values are associated with goals that derive from the individual needs of individuals as biological organisms, rather than the requirements of coordinated social interaction or the smooth functioning and survival of groups (Schwartz 1994) . Stimulation values, together with hedonism values, are the only values that have a biological origin, with no interaction or group source for the goals of these values (Schwartz 1994) .
In terms of values constraints to research progression, Kuhn (1970) has argued that shared values of scientists are a primary constraint to the innovative progress of science. Further, Lakatos (1970) in seminal work has also questioned innovativeness of science, using examples of how core theoretical assumptions associated with Newtonian physics were maintained in the face of new discoveries. 
Self-enhancement values
Hedonism values, achievement values and power values make up the higher order value set of self-enhancement values (Schwartz & Boehnke 2004) . Self-enhancement values motivate people to prioritise their own interests over the interests of others. Power and achievement values 'both emphasise social superiority and esteem' (Schwartz 1996:123) . Both achievement and power values, according to Schwartz (1992) , are associated with social esteem. Achievement values, however, are associated with striving to demonstrate competence, and power values are associated more with abstract outcomes related to status in social relations (Schwartz 1992) . Achievement values are associated with individual action, or individual striving, while power values are associated with the hierarchical differentiation of societal relations (Schwartz 2007) .
Hedonism values are adjacent in the structure of values to stimulation values (Schwartz 1994) . Hedonism values are defined as being associated with pleasure 'and sensuous gratification for oneself', and associated with motivational goals of pleasure and the enjoyment of life (Schwartz 1996:122) . Hedonism and stimulation values are both associated with a 'desire for affectively pleasant arousal' (Schwartz 1994:24) . Hedonism values are also, in the same way as stimulation values, associated with goals that derive from the individual needs of individuals as biological organisms, rather than requirements of coordinated social interaction or the smooth functioning and survival of groups (Schwartz 1994) . Individuals that are able to subordinate biologically oriented goal-related values such as hedonism to work tasks that are relatively 'less pleasurable' will be expected to have a greater tolerance for work that might offer less immediate gratification. If research work is less 'pleasurable' than other tasks, it is expected that hedonism values are negatively related to research productivity (Hypothesis b).
Hedonism and achievement values, which are adjacent to each other in the circumplex structure of values, are both associated with a 'focus on self-centred satisfaction' (Schwartz 1994:24) . Achievement values are defined as being associated with personal 'success through demonstrating competence according to social standards' and motivational goals related to being 'successful, capable, ambitious and influential' (Schwartz 1996:122) . Achievement values are associated with goals that are derived from interaction needs, or the requirements of coordinated social interaction, and also group needs, or the requirements for smooth functioning and survival of groups (Schwartz 2007) . Achievement values, therefore, are an important aspect of work that relates to the social context. Achievement values and power values both emphasise social superiority and esteem (Schwartz 1994) . However, despite certain commonalities, achievement values differ significantly from power values.
McClelland (1961) found that businesspeople were typically high in a need for achievement, particularly entrepreneurs and innovators. According to Winter (1973) , however, 'businessmen' or business managers who are primarily concerned with coordination and control of business functions are expected to have a higher need for power than business managers who are more concerned with entrepreneurship and innovation. Therefore, the larger the bureaucratic organisation, the more opportunities might exist for the individual with a high need for power (Winter 1973) .
Power values are defined as a motivational type of value associated with 'social status and prestige, control or dominance over people and resources' and that has goals associated with social power, authority and wealth (Schwartz 1996:122) . Power values, like achievement values, are associated with goals that derive from interaction needs, or the requirements of coordinated social interaction, and also group needs, or the requirements for smooth functioning and survival of groups (Schwartz 1994) . Given research productivity lacks individual incentivisation in the same way as performance in for-profit firms, and on the basis of discussions above, Hypothesis c is proposed: that self-enhancement values are negatively associated with research productivity.
Conservation values
Security, conformity and tradition values make up the higher order conservation values type (Schwartz & Boehnke 2004) . Security values are associated with safety, 'harmony and stability of society, of relationships, and of self', and with motivational goals related to family security, national security, social order, cleanliness and the reciprocation of favours (Schwartz 1996:221) . The motivational goals of security values derive from organismic needs (the 'needs of individuals as biological organisms'), interaction needs (the 'universal requisites of coordinated social interaction), and group needs (the 'universal requirements for smooth functioning and survival of groups') (Schwartz 1994:22) .
Security values, together with benevolence values, are the only two values orientations that derive from all three of these types of origins. Both security and tradition values 'stress preserving existing social arrangements to give certainty to life', and both security and power values 'stress avoiding or overcoming the threat of uncertainties by controlling relationships and resources' (Schwartz 1994:25) .
Conformity values derive from the 'prerequisite of smooth interaction and of group survival' (Schwartz 1996:122) . Conformity values are associated with restraint 'of actions, inclinations, and impulses likely to upset or harm others and violate social expectations or norms', and also with motivational values related to politeness, obedience, self-discipline and honouring parents and elders. Both benevolence values and conformity values are associated with 'normative behaviour that promotes close relationships' (Schwartz 1994:25) . Conformity goals are derived from interaction needs that support coordinated social interaction, and group needs that relate to the functioning and survival of groups (Schwartz 1994) . Due to the focus of conformity values on the status quo rather than on change and innovativeness, it is predicted that conformity values are negatively associated with research productivity (Hypothesis d).
Tradition values relate to respect, 'commitment, and acceptance of the customs and ideas that traditional culture or religion provide' and are related to motivational goals of humility, devotion and acceptance of one's 'portion in life' (Schwartz 1994:22) . These motivational goals, in turn, derive from group needs, or the needs for the smooth functioning and survival of groups (Schwartz 2007) . The origin of these values does not relate to biological needs, or to interaction needs for coordinated social interaction (Schwartz 1994 ).
Benevolence and tradition values both 'promote devotion to one's ingroup' (Schwartz 1994:25) . Tradition and conformity values share an aspect of subordination of the self to 'socially imposed expectations', and they both prioritise the status quo in social arrangements in order to preserve certainty (Schwartz 1994 
Self-transcendence values
Universalism values and benevolence values make up the higher order values type of self-transcendence (Schwartz & Boehnke 2004) . Self-transcendence values motivate people to 'transcend selfish concerns and promote the welfare of others, close and distant, and of nature' (Schwartz & Boehnke 2004:236) .
Universalism values are defined as related to understanding, 'appreciation, tolerance and protection for the welfare of all people and for nature' and being associated with motivational goals relating to broadmindedness, wisdom, social justice, equality, a world at peace, a world of beauty, unity with nature and protection of the environment (Schwartz 1996:221) . Universalism values and benevolence values are both concerned with 'enhancement of others and transcendence of selfish interests' (Schwartz 1994:25) . The motivational goals associated with universalism values have an origin in, or derive from, organismic needs, or biological needs, as well as group needs such as those related to the functioning and survival of groups (Schwartz 1994) . However, in the case of universalism, these group needs emerge as a response to the exposure of the individual to people outside the primary group, when intergroup interdependence is recognised and the scarcity of natural resources are also recognised (Schwartz 1994) . A desire to make a contribution in research might be expected to be associated with universalism. It is tentatively suggested that universalism is positively associated with research productivity.
Benevolence values are defined as being associated with the preservation 'and enhancement of the welfare of people with whom one is in frequent personal contact', and are associated with the motivational goals of humility, acceptance of one's position in life, devotion, respect for tradition and moderation (Schwartz 1996:122) . The motivational goal structure of benevolence values has its origin in (1) organismic needs, or the 'needs of individuals as biological organisms', (2) interaction needs, or the 'universal requisites of coordinated social interaction', and (3) group needs, or the 'universal requirements for smooth functioning and survival of groups' (Schwartz 1994:22) . Given concern about welfare of others, and the contribution of research to society and other stakeholders, Hypothesis e is derived: that self-transcendence values are positively associated with research productivity.
Gendered values effects
Despite a long history of gender discrimination (Geisler 2000; Hassim 2006; McEwan 2000; Rogan 2013; Seidman 1993; Wood & Jewkes 1997) , in higher education contexts enrolment of women has grown faster than that of men (Bradley 2002; Pekkarinen 2012) . Similarly, employment of women in South African higher education institutions has exceeded that of men (MacGregor 2009). However, given general agreement across literatures that disparate functions, roles or patterns of behaviour from men are typically imposed on women (Ridgeway & Correll 2004) , literature relating to gendered differences as to how endowments of values contribute to research productivity in this context seems scant.
Previous research from the psychoanalytic, 'role-learning, cultural feminism, and evolutionary theories of gender difference' have stressed the gender differentiation of values (Schwartz et al. 2001:534) . According to these theories, men are posited to focus on 'agentic-instrumental' values, such as power, whereas women tend to stress 'expressive-communal values', such as benevolence (Schwartz et al. 2001:534) . Of men and women with a higher need for power, only male respondents were found to actually manifest more competitive and aggressive behaviour, as female respondents reported having been taught more societal-oriented values (McClelland 1975) . These conceptions (of agenticinstrumental and expressive-communal gender values differences) are however challenged by interactionist perspectives, which argue that no consistent gender differences are expected in values research (Schwartz et al. 2001:534) . According to , in the South African context, female respondents have been found to give higher priorities to tradition values (r = 0.20; p < 0.01). Given this body of literature, Hypothesis f is offered: that gender moderates the relationship between motivational values and research productivity.
Having reviewed theory to be tested, and having derived hypotheses for testing, the methods applied in this research are now introduced.
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Methodology
This study was part of a larger project which sought to comprehensively investigate workplace relationships in the context of a large South African university. This study is premised on the assumptions of post-positivism (Cresswell 2003) , which acknowledges limitations associated with a functionalist epistemological and ontological assumptions (Burrell & Morgan 1979) , but considers real mechanisms and causal channels to exist between motivational values and work productivity.
The entire institution was sampled using a comprehensive purposive sampling strategy. Although all staff were offered the opportunity to participate, refusals and non-responses were respected unconditionally, in compliance with ethics clearance stipulations. Of approximately 1300 lecturing staff, 225 usable responses were obtained, with a response rate of about 17.3%. A sample size calculation was performed to ensure the sample size was sufficient to derive inferential statistics at the 5% level of significance (where a chance of Type 1 error of incorrect rejection of a true null was set equal to that of the chance of Type II error, or rejecting a false null hypothesis). Representivity was checked through comparisons by academic designation, with 46%:32%; 14%:8% being the ratios of (1) staff without doctorates to those with doctorates without professorial designation to (2) associate professors to professors. The sample was taken to be broadly representative of the population within the institution.
Measures
The Schwartz Portrait Values Questionnaire (PVQ) was used to measure self-reported values (Schwartz 2007) . This instrument has been used in over 70 countries in the world (Data Database 2011), with consistent reliability; reliability of scale items is typically assessed in relation to the circumplex structure of values as, following Schwartz's (2007) prescriptions, the scale uses different constructs per item and the use of Cronbach's alpha measures is therefore not appropriate. Given the adequacy of design and interpretability by adults, the use of these scales for academic lecturing staff was considered appropriate. Piloting was undertaken. Exploratory factor analysis (EFA) was applied in order to understand discriminant validity (Campbell & Fiske 1959) and to assess the broad predictions of circumplex structure in this context (Kaiser-Meyer-Olkin = 0.674; Bartlett's sphericity test approximate Chi-squared = 1245.577; degrees of freedom = 210; p < 0.0001). The EFA loaded on seven component categories (Table 3) which was taken to broadly support the values differentiations of Schwartz's (2007) circumplex structure. A verimax rotation was applied and results are reported in Table 1 . Correlations between values items were also inspected; sizes and significance of associations were taken to broadly support the circumplex structure. In testing relationships between values orientations and research productivity, on the basis of theory, certain covariate factors were included in the analysis. Gender was included in the multiple linear regression analysis as a covariate, measured as a binary variable, with male captured as 1 and female as 0. Years as a researcher, measured in years, was also included together with the African home language variable, also measured as a binary variable. African home language was considered an important control variable due to the country's history of discrimination, which has led to underrepresentation of certain groups in university lecturer employment and the fact many lecturing staff do not lecture and research in their home language, which poses an additional disadvantage.
Research productivity was measured as all South African Department of Higher Education accredited journal articles, 
Data analysis
Data were analysed using SPSS version 23. Univariate, bivariate and multivariate analysis was applied. Particular attention was paid to assumptions of statistical testing. Spearman Rho tests of association were used; given nonnormality identified in the data, non-parametric tests of association were considered necessary. Multiple linear regression analysis was used to test associations between values dimensions and research productivity. In order to comprehensively test hypothesised gender moderation effects, path analysis using structural equation modelling (SEM) was applied. Results of testing are reported in the sections that follow. (Lotka 1926 ) and might, therefore, be outliers, a decision was made to not remove these individuals from the sample but instead to apply bootstrapping to obtain bootstrapped confidence intervals against which to check results. Multiple linear regression tests applied bootstrapping at 5000 iterations.
Univariate analysis and assumptions of statistical testing
Variance inflation factors and tolerance values as well as condition indices were checked for potential multicollinearity. The Durbin-Watson test (value = 1.99) was used to check for serial correlation. Residual patterns were checked for evidence of heteroscedasticity. As an additional test to enhance scientific rigour, robust standard errors were used together with White's test for heteroscedasticity using supplementary tests with STATA. Regression residual plots were checked for patterns, and a relatively normal residual histogram plot, as well as probability-probability relationships, supported interpretation of results. This broadly suggested that if omitted variable bias was present, then the effect of these in the error term might have cancelled themselves out to some extent. Further tests of endogeneity were applied. None of the values items was found to correlate with the error term, but covariate variates were. However, no candidate variables were found to be satisfactory instruments for the three covariate items, and two-stage least squares were therefore not used. Measures of fit for the SEM testing is reported in the section on tests of gender moderation, as results are interpreted in relation to these tests.
Results and discussion
According to Spearman Rho bivariate tests of association, of the values orientations power (-0.164; p < 0.014), stimulation (-0.134; p < 0.045) and hedonism (-0.292; p < 0.0001) values were found to be negatively correlated with research output, according to Spearman Rho tests of association. The importance of using non-parametric tests was confirmed, as parametric Pearson tests were found to report only a significant association for hedonism (-0.257; p < 0.0001). This was taken to reflect predictions of Lotka's (1926) law that highly productive researchers can be outliers across samples of researchers.
These bivariate results, however, were not considered to reflect Schwartz's (2007) 
According to this specification, research productivity (RPR) is regressed against self-direction (SD), power (PW), universalism (UNI), achievement (ACH), security (SEC), stimulation (STM), conformity (CFM), tradition (TD), hedonism (HED), benevolence (BEN), gender (GEN), language (LNG) and years of experience as a researcher (EXP).
Results of testing (Table 4) indicate security and stimulation values to be positively associated with research productivity and hedonism and benevolence to be positively associated. Results were confirmed by bootstrapped confidence intervals (Table 5 ). The presence of both negative and positive associations for values items challenge longstanding theory predicting values systems are fundamentally a constraint to convergence of knowledge across contexts (Kerr 1983; Rowley & Benson 2002) and support arguments for potential positive influences of values on research performance in the same way as other behaviours (Schwartz 2007) . The model, with an adjusted R-squared value of 0.447, suggested almost half the variance in research productivity was explained by the model (standard error of estimate = 26.535).
The change in sign of stimulation from negative to positive once tested within a model with covariates is noted. Given stimulation values represent excitement, novelty and challenge in life (Schwartz & Boehnke 2004) and are related to motivational goals associated with being daring and having a varied and exciting life (Schwartz 1996:122) , these values are associated with goals that derive from the individual needs of individuals as biological organisms. This differs from values that derive from the requirements of coordinated social interaction or the smooth functioning and survival of groups (Schwartz 1994) . Stimulation values, together with hedonism values, are therefore the only values that have a biological origin, with no interaction or group source for the goals of these values (Schwartz 1994) . To the extent that stimulation is associated with innovativeness, this multivariate finding suggests highly productive research output might be motivated by a biological dimension of excitement which is linked to innovativeness. However, a caveat is required; given the SEM model failed to support this significant association and given the opposite sign in multivariate testing using covariates, this result is considered inconsistent, and to the extent that stimulation is an openness to change value, Hypothesis a, that openness to change values are positively associated with research productivity, is not considered supported and the null is not rejected.
The significance of security values, however, suggest a dichotomy in the significance of both openness to change and conservation higher order values, as Schwartz's (2007) theory predicts these are values in opposition to each other. Security needs relate to safety, 'harmony and stability of society, of relationships, and of self', and are associated with motivational goals related to family security, social order, cleanliness and the reciprocation of favours (Schwartz 1996:221) . Motivational goals of security values are derived from organismic needs, or of individuals as biological organisms, interaction needs, or the universal requisites of coordinated social interaction, and group needs, or the 'universal requirements for smooth functioning and survival of groups' (Schwartz 1994:22) .
The significance of this result in multivariate testing suggests high research productivity might therefore also be associated with motivational values of safety and security. It is possible that individuals experiencing insecurity in this context might strive for high output due to higher endowments of security values, which relate to safety and security. However, as these values are considered antithetical to the innovative values of openness to change, the significance of this association is perhaps paradoxical. It is possible individuals more sensitive to, or who feel more vulnerable to, current social unrest or other organisational and societal occurrences (as expected of individuals with high security values endowments) may react to this by being more research productive. Violence is not uncommon to this context, as service delivery protests and student protests on university campuses, in a societal context of high, and typically racialised, inequality, reflect the conditions of the country's past (Laccino 2015) . This climate of uncertainty might have a disproportionate influence on individuals with high security values needs. This research, however, is not causal, and no claim is made here that a subset of researchers is more productive due to their heightened values sensitivity to contextual uncertainty and lack of perceived societal, family or personal safety. However, it is difficult to explain this finding as, according to Schwartz (2007) , security values are not inherently innovative and would be expected to be negatively associated with research productivity.
The South African context has however been identified as having different, or atypical, respondent responses on the security values items. Schwartz et al. (2001:528) , also using the PVQ items, found security values to be located in the selftranscendence higher order region of values structure, which may have reflected 'sensitivity of value structures to powerful historical events', although the values structure overall was relatively representative of other contexts. Given this result, for Hypothesis d, that conservation values are negatively associated with research productivity, the null hypothesis is not rejected. Hypothesis a and Hypothesis d are dealt with together here because they are theoretically antagonistic and their results suggest a paradox according to Schwartz's (1992) theoretical predictions. These findings warranted further testing, and values scores were dichotomised above the median to represent individuals high in stimulation and conservation values. This provided a test of the extent to which individuals with high endowments of stimulation values also have high security values, or who were 'hybrids', and almost a quarter (24%) of the sample were found to fall into this category. The two values items were however not correlated (Spearman Rho = 0.081; p < 0.229), supporting the predicted theoretical distance between them. Further research might offer more insight into these relationships.
Hedonism values are adjacent in the structure of values to stimulation values, and are associated with pleasure, 'sensuous gratification for oneself' and motivational goals of pleasure and the enjoyment of life (Schwartz 1996:122) .
Whereas stimulation values are associated with openness to experience, hedonism values are associated with selfenhancement, although both share a 'desire for affectively pleasant arousal' (Schwartz 1994:24) related to needs of individuals as biological organisms, rather than requirements of coordinated social interaction or the smooth functioning and survival of groups (Schwartz 1994) . Individuals who are able to subordinate biologically oriented goal-related values such as hedonism to work tasks that are relatively 'less pleasurable' are expected to have a greater tolerance for work that might offer less immediate gratification. If research work is less 'pleasurable' than other tasks, it is expected that hedonism values are negatively related to research productivity. This notion is supported by the negative association found for hedonism with research productivity, and for Hypothesis c, that self-enhancement values are negatively associated with research productivity, the null hypothesis is rejected.
Security and benevolence values are the only two values orientations that derive from all three types of origins:
biological, interaction and coordinated social interaction needs (Schwartz 1994) . It is notable that the two values with only biological origins (stimulation and hedonism) were found to be significantly associated with research productivity together with the two values (security and benevolence) with all three origins, but with opposite signs in each instance. Benevolence values, associated with preservation and enhancement of 'the welfare of people with whom one is in frequent personal contact', are related to motivational goals of humility, acceptance of one's position in life, devotion, respect for tradition and moderation (Schwartz 1996:122) . Given concern for welfare of others, and the contribution of research to society and other stakeholders expected for these values, the negative association between benevolence values and research productivity is unexpected, and for Hypothesis e, that self-transcendence values are negatively associated with research productivity, the null hypothesis is not rejected. Given hedonism and benevolence values are oppositional values, hybrids were also identified for these values, and these were found to comprise 18% of the sample. It is tentatively suggested here that these individuals might be less productive in research because of a preference for teaching over research, as the point biserial correlation between hybrid membership and deriving primary job satisfaction from teaching is significant (Spearman Rho = 0.38; p < 0.0001), yet not significant for research. This might suggest contribution and stimulation offered by teaching may offer more proximal payoffs for these motivational values than research. However, without a causal design, this is merely a suggested explanation, and further research might offer more insight into these relationships.
In order to test the hypothesis that gender moderates the relationship between motivational values and research productivity, an SEM model was used, and tests of path differences applied. The SEM model fit statistics are shown in Table 6a -f.
The CMIN/DF, or minimum discrepancy ratio, of 3.236 was less than the cutoff of 5 representing poor mode fit. In terms http://www.actacommercii.co.za Open Access of baseline comparison, or relative fit tests, the normed fit index (NFI), comparative fit index (CFI, a measure of complete covariation in the data, as is the NFI but adjusted for sample size) and incremental fit index (which takes into account degrees of freedom) have values above 0.9, which represent a reasonably good fit (Byrne 2010) . Relative fit index (RFI) and Tucker-Lewis index (TLI) values, however, fall short of this. The root mean square error of approximation (RMSEA) value is 0.1, which is in excess of the 0.8 regarded generally as reasonable fit (Browne & Cudeck 1993) , and confidence intervals suggest confidence in this value (Byrne 2010) .
Tests for parsimony in model fit were performed, which take numbers of parameters into account. These tests included the Akaike information criterion (AIC), consistent Akaike information criterion (CAIC), Browne-Cudeck criterion (BCC) and Bayes information criterion (BIC). Results revealed values smaller than those of the independence model and a little greater than those of the saturated models. The smaller the model's values in relation to independence and saturated models, the more reasonable the parsimony of model fit (Byrne 2010 ).
The expected cross-validation index (ECVI) value for the model is less than that of the independence model but larger than that for the saturated model, and confidence intervals suggest accuracy for the value; the modified cross-validation index (MECVI), which reflects BCC value adjusted for scale factor, is also substantially lower than that for the independence model but more than the saturated model. The HOELTER 0.01 value is below 200; this, together with the other fit statistics discussed, despite adequate fit in some areas, is poor in others. However, guided by the theoretical rationale (Byrne 2010) , these fit indicators are taken to have lower fit for the reason that the model fit statistics relate to the complete model, yet differences in path significance between the male and female models meant paths could not be trimmed to increase the fit of the model. For the male sample, Mardia's coefficient of multivariate normality was 10.67 and for the female sample 28.688. Bootstrapped confidence levels were therefore used to check significance of findings.
The male model, with security positively (3.267; p < 0.018) and hedonism negatively (-2.774; p < 0.027) associated with research productivity, and the female model, with benevolence negatively associated with research productivity (-2.863; p < 0.021), therefore differed from each other in significance of paths. This was however considered insufficient evidence to assume gender moderation due to the potential for range restriction. Range restriction in either sample, for example, might render a path in one sample nonsignificant, and the differences between paths can result from differences in variance and not true differences due to gender. It was expected that the use of chi-squared difference tests supplemented by critical ratio tests might provide a more valid test of gender moderation.
Chi-squared difference tests were run for the model. Given the chi-squared values of 58.255 (18 degrees of freedom) for the unconstrained model and 122.792 (44 degrees of freedom) for the fully constrained model, these groups were found to be different at the model level, supporting the possibility of differences by paths. Paths for each of the values orientations to research output were constrained on a one-to-one basis. Security was found to differ by gender ( p < 0.05) according to the chi-squared difference tests: for men, security values are more strongly associated with research output. This was confirmed by a test using the critical ratios method (Table 7) . This finding supports the differentiation used by Schwartz (2007) in the construction of the PVQ, which uses female comparisons for women and male comparisons for men in questions posed to respondents. It is possible this result reflects gender differences in agenticinstrumental values , as security values may be more salient for men.
The relationship between years as a researcher and research productivity is also stronger for men (gender also moderates this relationship significantly). In terms of temporal effects, years of experience as a researcher is negatively associated with stimulation values for women, but not for men (another moderated relationship). It is possible these effects are associated with gender differences in expressive-communal values, which is a primary axis of gender values difference ). If research is inherently more agenticinstrumental and less expressive-communal in nature (as teaching might be), then years of experience as a researcher might be expected to differ in its influence, as these findings suggest. The gender differentiation of samples might shed light on the non-significance of stimulation in the SEM model. Given these results, Hypothesis f, that gender moderates the relationship between motivational values and research productivity is taken to be supported and the null hypothesis is rejected.
The finding that gender moderates the relationship between security values and research productivity in this context suggests this relationship is only significant for men. This has implications for the findings discussed previously. Notwithstanding potential differences along the agenticinstrumental versus expressive-communal values axis , if men (but not women) who feel especially vulnerable to uncertainty or threats to safety and security in this context work significantly more productively to produce higher research output, the question arises: why? Why is it that men with security values react in a way different to women? Causal investigations, however, were beyond the scope delimitations of this work, and it is left to further research to uncover the causal channels or mechanisms underlying these effects. Nevertheless, these findings are considered important as they provide the basis for such further research and have identified what could be an important dimension of the relationship between research productivity, job performance and motivational values in this context.
Implications for human resource management and further research
To date, little has been written in the human resource management literature on the heterogeneity of academic staff values in the contemporary South African context. The findings of this research suggest important differences in academic motivational values, which might imply a targeted management approach to supporting highly productive research staff. The following implications derive from the analysis.
Firstly, given that highly productive research staff are typically not remunerated for marginal increases in productivity, private sector remuneration models (Bussin & Modau 2015) cannot operate in the same way in the academic context, so supporting highly productive researchers according to their motivational values, endowments might be useful. In this light, given the higher levels of security values of highly productive researchers, managing staff perceptions of uncertainty, safety and security might be associated with improved retention (Smit et al. 2015; Takawira et al. 2014) , well-being and job satisfaction (Hansen et al. 2015) for these individuals, particularly men.
South African academics and research into local challenges can help to solve the country's problems, as its businesses and organisations face threats of business failure (Pretorius 2008) , skills shortages, infrastructure backlogs and other challenges that constrain country growth (Stanz 2009 ). In particular, entrepreneurship education (Pretorius, Nieman & van Vuuren 2005) can be key to solving problems of high youth unemployment (Mtembu & Govender 2015; Oluwajodu et al. 2015) . But key to this is the need to develop and retain highly productive researchers and management needs to support them in this context, lest they are lost to a global market for academic skills. Further research into motivations of academics will need to offer more specific knowledge of how to better match employment support to individual values motivations. Providing a safe and secure environment for academics amidst sometimes violent campus and societal protest within a society beset by high http://www.actacommercii.co.za Open Access inequality and political uncertainty (Laccino 2015) is perhaps a good place to start.
Individuals with higher endowments of hedonism and benevolence values, which can co-occur (about one in five in this sample), might be associated with primary job satisfaction derived from teaching, and may be less research productive. However, these staff might benefit from support tailored to their intrinsic values orientations; introducing a tutor track or a career track that rewards teaching at the same level as research might be more appropriate for individuals with these values motivations.
Secondly, given seminal concerns that academic research is not inherently sufficiently innovative (Kuhn 1970; Lakatos 1970) , lack of significance of the self-direction values orientation representing innovativeness raises a concern, as innovativeness was expected to dominate in associations with research productivity. Management theorists might do well to investigate this further, and managers in academic contexts might also benefit from an assessment of the extent to which research outputs are inherently innovative. In the South African context where research ratings and numbers of publications are used to frame 'success' of academics, there is perhaps a risk the system becomes more of a 'numbers game' rather than a genuine quest to discover new knowledge.
Conclusions
The objective of this research was to test theory relating motivational values to research productivity and to test the extent to which these relationships are gendered. The core theoretical tension addressed in this study was firstly that theory predicted that academic research was expected to be inherently innovative, and therefore that testing would reflect a relationship between innovative values and research productivity. However, this was not so and, instead, a relationship between security values and research productivity was found, casting doubt on theory predicting the dominance of innovative values in research production. It was further found that gender moderates this relationship: it is stronger for men. Tested relationships around security values were found to reflect previous research in South Africa, which found security values to load atypically within the Schwartz circumplex values structure. In a national context of societal protest and uncertainty across academic institutions, it was concluded that this environment might be especially problematic for individuals with higher security motivational values endowments, who typically produce higher levels of research output.
The second theoretical tension addressed was that theory predicted self-transcendent values, or those associated with a prioritisation of the common good, would be motivationally related to production of research. However, benevolence values were found to be negatively associated with research productivity, together with hedonism values. It was found that individuals with high endowments of both benevolence and hedonism reported deriving their primary job satisfaction from teaching and not research. It is concluded that these findings challenge certain assumptions of theory, and that academics are not necessarily motivated by the common good, or by innovative values in this context. It is hoped that further research is able to unravel the causal connections between these relationships, even if it (as in the case of this research) provokes more questions than those it sets out to answer.
Given only about 56% of study respondent academics were from South Africa, almost half of the institution's academics might be considered international staff. The global interconnectedness of academic staff makes the findings of this study salient for other contexts, to the extent that they share characteristics with the one under study. Arguably, certain characteristics are shared with the global academic context, and further research might usefully extend the work of this research to establish to what extent these findings are common to other international contexts.
